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INTRODUCTION 
Prom the time of Its Inception In the autumn of 1935, 
the prc^ram of the Iowa Cooperative Wildlife Research Unit 
has included life history and management studies of the ring-
necked pheasant (Phaslanus colchlcus tcrquatus Gmelin) on 
the Winnebago Experimental Area in north-central Iowa. During 
the first three years emphasis was placed on the food and 
cover relationships in winter survival (Green and Seed, 1936; 
jreen, 1933 and xmpubllshed reports). Beginning in 1939, 
special attention was directed to the reproductive phase of 
the pheasants' life cycle. 
This thesis treats data gathered on the Winnebago Area 
from April until September in the years 1939, 1940, and 
1941. Some of the data collected in 1939 have already ap­
peared in published form (Baskett, 1941). 
The pheasant, exotic in Iowa, now occurs In shootable 
numbers over a large part of the northern half of the state. 
In general, it is most numerous within Iowa on the inten­
sively farmed land of the lowan and Wisconsin drift areas 
and the northern parts of the Missouri and Misslssinpl loess 
areas. 
The fact that the pheasant has established Itself, main­
tained its ntunbers, and increased, is indicative of Its adjust­
ment not only with climatic and other general environmental 
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factora aa they exist In northern Iowa but also with the 
intensive type of agriculture here practiced. 
This investigation pursued the following objectives; 
(1) to extend the knowledge of pheasant behavior, (2J to 
examine the nesting cycle of the pheasant in north-central 
Iowa, end (3) to determine, as far as possible, the relation­
ships between natural pheasant production and agricultural 
practices, weather, and other environmental conditions in 
north-central Iowa. 
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DBSCRIPTION OP AREA 
The Winnebago Research Area lies in sections 9-12, 
lS-16, and 21-24, Eden Township, Winnehago County, In north-
central Iowa. Pheasant nesting and production research was 
performed on a plot of 1,520 acres, continuous, but irregu­
lar in shape and lying in only five of these sections (num­
bers 13, 14, 15, 23, and 24;. 
Winnebago Cotinty occurs entirely within the Wisconsin 
drift soil area, which is characterized by a generally 
level to flat or even by depressed topography, with few 
natural drainage channels, but with frequent lakes, ponds, 
and sloughs (3rown, 1936). The topography of the western 
part of the county is almost level to gently rolling, with 
low and rounded hills and ridges (Stevenson, et al, 1922), 
and it was in this portion that the nest-research area was 
located. Except for two steep and relatively high ridges, 
the terrain was flat or moderately sloped. 
In its primitive condition, vegetation of the neat 
research area consisted of plants of the high and low 
northern prairies, and of the marshes. With the advent of 
agriculture, the subsequent construction of drainage ditches, 
and the laying of tiles, the vegetation was greatly altered. 
A few sloughs present on the nest-study area retain much of 
their original vegetation, but no undisturbed prairie 
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remains. Prairie plants are still found in native hay-
fields, fencerows, and road ditches, more or leas inter­
spersed with exotic species. 
The land of the 1,620-acre area Is now intensively 
farmed. During the three years of research, an average of 
1303.6 acres (92.4 per cent of the land^ were put to direct 
agricultural use. Table 1 summarizes land-iise on the nest-
research area for 1940, and compares it with land-use of all 
Winnebago County farm land in 1940. The similarities are 
Table 1. Comparison of Land Use for Winnebago Research 
Area and Winnebago Coxmty, 1940 
Winnebago Research: Winnebago County*^ 
Area : 251,394 acres in 
1520.0 acres ; farm land 
Acres : Percentage ; Acres ; Percentage 
: of total ; : of total 
Com 426.10 28. 0 70,611 28.1 
Small grains, flax, 
sweet clover for 
seed, etc. 478.40 31. 5 66,160 26.3 
Hey 206.20 13. 5 32,633 13.0 
Other crops (soy­
beans, beets, etc.) 65.00 4. 3 2,160 0.9 
Pastures 208.10 13. 7 54,087 21.5 
All other waste,idle, 
farm groves, high­
ways, etc. 136.20 9. 0 25,743 10.2 
^Figures taken or calculated from Iowa Yearbook of Agricul 
txire for 1940. 
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obvlous. Detailed listing of crops and acreages for the 
1,520 acres studied appear In Tables 2, 3 and 4 (pp. 30-32) 
and the maps (Figures 1, 2 end 3) show field arrangement, 
and If examined successively, demonstrate the general trends 
In rotation. The basic scheme of rotation before the Agri­
cultural Adjustment Act (AAA) was effective had been annual 
alternations of corn and oats in the larger fields, with 
irregular shifts to pasture and hay in the smaller tillable 
fields and in depleted portions of the larger ones. Meadows 
were used year after year as sources of wild hay. Compliance 
with the AAA program resulted in Increased acreages in hay 
land. Idle land, small grain, snd pastures, and led to many 
changes in sizes and shapes of fields. The latter conditions 
obtained throughout the period of study reported here. 
Dxiring the years 193P, 1940, and 1P41, the annual mean 
temperature# ab Forest City, Iowa, about 20 miles southeast 
of the Winnebago Area, were 4R.2, 45.7, and 48.7 degrees 
Fahrenheit, respectively. The total precipitation figures 
for these years were 24.23, 31.13, and 42,45 Inches. (Reed, 
1939, 1940, and 1941) Specific weather conditions in relation 
to agricultural ac-tlvities and pheasant nesting are discussed 
later. 
Several species of birds and mammals which were regarded 
as possible predators upon young or adult pheasants or the 
eggs were resident on or hunted over the nest-research area 
during the nesting seasons. Avian species included marsh 
I 
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hawks (Circus hudaoniuaJ, short-eared owls (Aslo flammeus 
flammeus), red-headed woodpeckers (Melanerpea erythroee-
phalua), blue jays (Cyanocltta crlatata crlstata), eastern 
crows (Corvus bracliyrhynchoa brachyrhynchos), migrant 
shrikes (Lanlua ludovicianua migrans). Etiropean starlings 
(Sturnus vuljjjaris), and several species of blackbirda 
(icteridaoj. The mamtsala included ground squirrela (Citellua 
frankllni and C. tridecemlineatus). fox squirrels (Sciurus 
nlger rufiventer), many species of mice (Rodentia), wenaela 
(Muatela spp.;, minks (Mustela visony, skunks (Mephitis 
mephitis pnd Spilogale interrupta), comnion badgers (Taxldea 
taxus taxua), and domestic cats and dogs, "Signs" of red 
foxes (Vulpes regalis) were seen on the nest-research area, 
but never with certainty during the nesting seasons. 
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TECHNmUES OP INVESTIOATIOH 
General observations of pheasant behavior were carried 
on early each spring by watching the birds closely from a 
parked car. Their movements were recorded on sketch-maps 
in the field notebook, accompanied by written descriptions 
of behavior. In 1941, an attempt was made to plot several 
of the "crowing areas" of males on a large scale map. 
With the beginning of nesting each year, a system of 
patrolling the fields was inaugurated. Fields were gone 
over in rotational aeries until mowing was beg\in, but during 
hay mowing and harvesting, the cutting machinery was fol­
lowed whenever possible, in an effort to obtain data on 
destruction of nests and injury to female pheasants. During 
these periods, the rotational scheme was upset. Fields of 
small grain were not examined for nests until harvest, both 
because patrolling them periodically would have resulted in 
inadequate coverage of others, and because some damage to 
the plants was feared. 
When nests were found, their locations were paced off 
and later plotted on maps (Figures 1, 2, and 5), which were 
also used to record mowing and harvest dates, and to compute 
acreages. Nests were visited periodically, and notes were 
kept on dates, numbers, and possible causes of disappearance 
of eggs, plants present, roofing, and other details of nest 
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ecology. 
In order to avoid confusion of promiscuously dropped 
single eggs with actual nesting attempts, the writer con­
sidered for nesting records only groups of at least two eggs. 
Nests of other ground nesting species were examined for 
cases of parasitism by pheasant hens. 
During the three seasons, location data were obtained for 
533 nests; of these 75 were established in 1939, 140 in 1940, 
and 3n in 1941. Farmers reported 53 of the nests, but all 
were seen by the observer before they were counted as records. 
When possible, estimates of the dates upon which nests 
were established, hatched, or would have hatched were made by 
bi-monthly periods. These estimates were based on the follow­
ing considerations as cases demanded: (1) general appearance 
egga in relation to weather conditions, ( 2 )  niimbers of 
oggs, (3) approximate ages of embryos, and (4) appearance of 
hatched sheila in relation to weather conditions. 
Brood counts were made with facility from roadsides 
early in morning and late in evening. Estimates of the ages 
of wild chicks were based on observations of the growth of a 
few pen-raised young each year. 
Enumeration data were derived in the spring from repeated 
observations on the neat-study area, and by a modified spot-
census method. Enumerations were accomplished in the fall by 
flushing counts diiring the hunting season and by roadside 
counts made according to the method of Bennett sind Hendrlck-
son (1939J. 
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COURPSHIP, TERRITORIALITY, AND NESTING 
HABITS 
The subject of avian behavior, especially with reference 
to reproduction, has received much attention among many 
species, including the pheasant. The topic was principally 
of incidental interest in the investigation reported here, 
but certain pertinent obseiwations were made which, to the 
writer's knowledge, have not been published. Recording 
these observations in perspective requires outlining of 
pheasant behavior throughout the breeding season. 
Spring Dispersal 
In the north-central states, pheasants often form 
loose bands during the winter, end a^ssregate in marshes, 
groves, and other protective cover. In Michigan, V'ight (1930) 
found that marshes were their principal haunts in winter. 
Spring brings a marked physiological change. The 
breeding instinct becomes the predominant activating 
force. ... By the end of May, the migration from 
the marshes is complete. [Wight, 1930, p. 221] 
This movement In the spring results in a more nearly uniform 
distribution of the birds. 
During the winter period pheasants of both sexes are 
commonly found feeding and roosting together. Males often 
group together in "male bands'* of varying sizes, and the 
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Indlvlduals are quite gregarious. With the advent of spring, 
however, and the subsequent dispersion of the birds, the 
males become progressively less companionable and immediate 
proximity of two of the sex usually results in strife. The 
females gradually break up into small groups but probably 
are solitary only while Incubating, although even then they 
may consort with other females and a male during rest periods. 
Crowing 
As dispersal proceeds, the males begin crowing. In 
crowing, the male prrasps a relatively immovable oblect with 
the claws, stands very erect with outstretched neck, and 
emits a dissyllabic sound "resembling the imperfect attempts 
of a young fowl" (Tegetmeier, 1904, p. 12); then follows a 
rapid movement of the wings which produces a booming sound. 
Crowing was heard on the Winnebago Area at the earliest 
date (March 21, 1939J that the writer arrived there in the 
spring, and it was continued until late summer, although It 
was heard Infrequently after the first of July. Crowing 
occurred most frequently on clear, still days during two 
diurnal periods. One of these periods immediately followed 
sunrise and the other preceded siinset, each of them lasting 
about two hours. During these periods the pheasants moved 
from their roosting places to other cover, fed extensively, 
and engaged in other activities relating to mating behavior. 
During Intemperate weather, the times of all divirnal 
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actlvlties are often considerably altered, and rules for 
crowing behavior to fit all weather conditions are diffi­
cult to formulate. 
The places at which crowing occurs may bo termed 
"crowing stands." From March 20 until April 15, 1939, the 
locations of 102 crowing stands were recorded. These records 
indicated no definite association of the stands with land­
marks such as stones, etc., but the males were often at some 
local points of vantage while crowing. Of the 102 crowing 
stands 18 were located at or near the top of a hill or 
ridge one foot or more In height, 18 were located on promi­
nences leas than one foot high (corn hills, tufts of sod, 
etc.), 59 were not on prominences, and the remaining seven 
were not classified in this respect. The 59 stands not on 
prominences were located in bare fields, heavily-grazed 
pastures, or other situations which permitted the male to 
make himself relatively prominent by his very erect pose. 
Growing was sometimes heard in heavy cover where the male 
could not be seen, but crowing stands seemed to have in 
common the local prominence of the male while in use. The 
stands were rarely (four times of 102) used more than once. 
Crowing Areas 
As dispersal nears completion, each male iidieasant tends 
to stay within a circumscribed area. This area or something 
similar to it has been termed a "crowing area" by Wight (1930), 
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who defined It as follows; "We have designated the area 
habitually protected by one cock a crowing area." However, 
he stated further (p. 222), 
Rivalry ainong cocks seema to be over the female and 
not over territory. Territories probably selected 
by hens are, however, aggressively protected by the 
cocks over a period lasting from early sprinp up to 
late July, when molting begins. . - . The crowing 
areas were spaced more or less evenly without any 
special choice of cover types and except where dense 
cover and natural boundaries, such aa roads and woods, 
occurred, they were never close together. 
In another publication, Wight (1939) stated that during 
a period of five years the crowing areas were mapped in 
various places and tlriat information derived therefrom was 
valuable in developing management plans for increasing the 
ntunber of crowing areas. Such plans (Wight, 1933) Included 
protection of fencerows, protection of woodlots from grazing, 
protection of kettle holes from cutting, burning, and 
grazing, and several other similar practices. In the same 
publication, Wight (1933, p. 6 }  stated; 
The population on a given area is proportional to the 
number of crowing areas, and in southern Michigan 
this niimber in turn is determined by the frequency 
and density of covar. 
The concept of crowing areas or teri'itories as expressed 
by Wight (1930, 1933, and 1939) has beon accepted in broad 
fashion by others who have studied pheasant nesting in 
other parts of the country (Randall, 1940a, in Pennsylvaniaj 
Gould, 1939, in New Hampshire). 
In the Winnebago investigation, some 175 sketch maps 
tracing pheasant movements during exhibitions of territorial 
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activity and courtship were made, and extensive descriptions 
of the procedures were recorded at the time. 
During April each year there was little cover and when 
the birds were not In hiding they were easy to watch with 
binoculars from the car, parked at some high point. Certain 
males were recognizable as Individuals by peculiarities in 
plumage or voice. They showed definite tendencies to appear 
in the same localities, time after time, out the writer's 
attempt to delineate definite crowing areas which the males 
defended against others of their sex were largely \msuccess-
ful. The factors which prevented clear analysis of terri­
toriality are as follows; 
(1) There is a gradual seasonal development of terri­
toriality, and at any given time, various individual 
pheasants may be at different stages of development, and 
may behave dissimilarly. 
(2) During April and early in May, at least, the dis­
tance that males move from areas in which they are most 
commonly seen is affected by the locations and activities 
of other males (a fight between two cocks often draws 
others from considerable distances), the presence and activi­
ties of females, and disturbance by man and possibly by 
predatory animals. 
(3) Repeated disturbance by flushing or even by the 
presence of man may cause abandonment or readjustment of 
crowing areas, and the sudden changes in cover arrangement 
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wrought by agricultural activities almost certainly does so. 
At least, permanent displacements of males were observed in 
several cases after such disturbances. 
(4J During mid-May when nesting is well under way and 
the crowing areas should b© stabilized, it is increasingly 
difficult to watch the pheasants because of increased plant 
growth. PYom early June to August, 1940, Kendeigh (1941) 
studied territoriality in prairie birds in northeast Iowa. 
He wrote (p. 171J; 
Nothing could be ascertained concerning territorial 
relations in this species Lthe pheasant]; although 
the regular spacing of the nests suggests a possi­
bility that territorial relations of some sort exist 
at an early period. 
(5J Throughout the first half of the breeding season, 
occurrences were repeatedly observed which led the writer 
to doubt the presence of static and regularly defended 
territories. For example. Individual cocks were sometimes 
seen at the centers of activities of other males, with no 
strife resulting. On other occasions almost identical 
situations, presumably with the same birds present, resulted 
in fights. Several times, instances like the following 
were observed: A  male, w h i c h  we small designate a s  " A " ,  
was travelling westward following a group of females. The 
party reached a meadow border extending north and south. 
Here A  paused. Another male, "B", ran at A rapidly from the 
west and A retreated eastward. B stopped at the meadow 
border and followed the females some distance on their 
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westward Joxirney. After about 10 minutes of aurveillance, 
A ran westward, crossed the meadow oorler, chased B far to 
the west, and then returned to consort with the females. 
The observed complexities of territorial behavior, and 
the fact tiiat from 1939 to 1941 the breeding populations of 
pheasants on the IVinnebtigo Area almost tripled without any 
great changes in farm layout conducive to the forming of more 
crowing areas, lead to the feeling that the problem needs 
elucidation. It ia possible that circumstances not found by 
Wight, such as larj^e fields, luck of bushy cover, and high 
pheasant densities accoxmt for the disparity between the 
findings of Wight nnd those of the writer. 
The Display 
Before many nests have been started, female pheasants, 
either singly or in groups, slowly traverse the areas of 
males while feeding. The males escort them, feeding, crowing, 
and often displaying to one of the hens. The display con­
sists of spreading and extending downward the wing of the 
side toward the female, and of spreading the tail and tilting 
its top in the direction of the hen; during this procedure 
the male's neck is somewhat bowed and the feathers of the 
neck are ruffled. Early in April the female may watch the 
male briefly and then continue feeding or walk around him. 
The male then contrives to put himself in front of the hen 
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and displays again. Sometimes the male becomes so ardent 
that the female runs to escape him. As the nesting season 
approaches, the hen becomes more attentive and may crouch 
to watch the male hold his display-pose for several minutes. 
With the onset of nesting, the females are seen less in 
their wanderings. 
Copulation 
The act of copulation la performed In relative seclu­
sion, for It was observed only five times during the three 
seasons, whereas crowing was watched several hundreds of 
times. Copulation was enacted much as In the domestic fowl 
(Gallus gallus), and apparently occurred with or without 
being preceded by the display. 
Sex Ratio and Egg Pertillty 
Pheasants are polygamous, and the limits which the 
female to male ratio may reach before egg fertility la af­
fected nre not known. The fertility of egir^s examined on the 
Winnebago Area in 19:^9 was somewhat lower than that reported 
by Randall (19?i9} despite his finding a sex ratio of about 
six females to one male, whereas the sex ratio on the 
Winnebago Area wos one male to 2.4 females. 
The male/female ratios of the breeding population in 
this investigation were estimated to be as follows; 1939, 
1:2.4; 1940, 1:2.1; 1941, 1:2.0. 
20-
Mestlng Habits 
Detoa of laying. 
In 1939, the first eggs were laid In the earliest nest 
found, during the period from April 16-30; In 1940, April 
1-15, and in 1941, March 16-31, In 1939 the last nest foiind 
was established between July 16 and 31; In 1940, between 
August 1 and 15; and in 1941, July 16-31, 
Construction of nests. 
The first stage in the construction of a nest was 
usually a bowl, four to seven inches in diameter and one to 
three inches deep at the center, scratched in the earth by 
the female. There was usually little or no lining under the 
first egg, but an accumulation of plant debris and down 
feathers appeared as new eggs were laid. Often in incubated 
nests the lining was 0.25 inch to 1,5 inches thick. All 
sorts of plant materials were used in the lining, and within 
limits, their choice seemed to be determined by avallnblllty. 
The basic plan of nest construction underwent all sorts of 
modifications. When nests were built in heavy, prostrate 
bluegrass, for example, the scratching resulted in some 
bluegrass being torn away and the earth being dug out be­
neath the remainder, so that there was a natural lining of 
grass from the start. In dense stands of small grAln, the 
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llnlng was often an elevated platform suspended from the 
butts of the living plants, with the entire nest atop the 
earth. In other instances, there was no bowl at all, the 
eggs simply having been laid on the ground or on prostrate 
grass. 
"Pheasants do not, as a general rule, construct a roof 
over the nest" (Hamerstrom, 19.35, p. 175). In the Winnebago 
investigation, it appeared that concealment was more or leas 
accidental, being largely a matter of the position that the 
cover plants happened to assume after the female went into or 
left the nest. Furthermore, concealment varied so much as the 
nes^s progressed and as cover plants grew, that it was deemed 
impractical to give concealment ratings to the various nests. 
Egg-laying. 
Eggs were laid generally during the Interval between 
the two dally feeding periods, that is, in the period starting 
about two hours after sunrise and ending about two hours be­
fore sunset. 
In "normal" nests the rate of laying was slightly less 
than one egg per day. However, pheasant hens practice "nest-
parasitism," the laying of eggs in other birds' nests. 
They do not confine their activities to nests of other 
species, but sometimes colloborate among themselves in depo­
sition of clutches. At least three hens may lay in a single 
nest and consequently the rate of appearance of eggs in such 
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nests may be three per day or possibly higher. In the first 
nest found during 1939, ten ef^gs were laid in five days, and 
during one day, three new eggs appeared. Clutches to which 
two or more females have contributed are called "dump nests" 
or "compound sets" (Figure 4J. Tremendoua clutches sometimes 
Pig. 4. "Dump Neat" or "Compound 
Set" with 25 Ea;<r,3 in Bowl 
occur, and the record for the investigation was 31 eggs, 
eq\aalling the greatest number found by Hamerstrom (1935) in 
northwest Iowa. The phenomenon of plural use of a neat has 
been observed among other gallinaceous species, including the 
bobwhite, Colinus virginianus virginianus (Stoddard, 1931), 
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Pheasants have been known to parasitize the nests of 
many other ground-neatIng species including the European 
partridge (Perdix perdix perdlx), various species of ducks, 
and the king rail (Rallus elegansj (Hameratrom, 1935J. 
Bennett (1938) reported that 4.7 per cent of 341 nests of 
the hlue-wlnged teal ('»^uerquedula discors) were narasltlzed 
by the pheasant. In the Winnebago Investigation, the follow 
ing cases of inter-specific nesting parasitism were observed 
(1) three European partridge nests with pheasant eggs, 
(2) one pheasant neat with two partridge eggs, and (3) one 
pheasant nest with n chicken egg. 
In common with many other game birds, pheasants drop 
single eggs promiscuously, particularly in the early part of 
the breeding season. In the case of the bobwhite, Stoddard 
(1931) regarded such eggs as indicative of nest-destruction, 
or failure of the female to reach the nest In time. During 
the season of 1941, when 31<1 nests were found, single eggs 
were recorded. "Singles" were sometimes placed In scooped-
out bowls, but usually there appeared to have been little 
preparation for their reception. 
Incubation. 
Female pheasants may often lay an egg or two after 
having begun to incubate the other eggs of their clutches. 
Many hatched nests contained tinhatched eggs with embryos 
which had died one, two, or three days before hatching. 
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Indlcatlng that the other chicks had hatched and the females 
had left their nests before these later chicks could pip the 
egg. (See Figure 5.) The probability that these delayed 
eggs were laid later than the others was borne out by examina­
tion of sets of eg^^s from incubated nests which were destroyed. 
Fig. 5, Hatched Pheasant Nest In Slough 
Border, with Three Eggs Not Hatched 
In these eggs, also, most of the embryos were at the same 
stage but a few were one, two, or three days retarded. 
Though tVie Incubation period varied somewhat in the 
field, it was found to be about 23.5 days when pheasant eggs 
were placed under chicken hens. 
Rest periods. 
Leopold (1936aJ gave "dawn and 4,00 P.M." as the times 
at which incubating pheasant hens leave the nests or take 
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"reat periods." In the Winnebago Investigation, one nest 
was visited 37 times at hours ranging from 4:1b A.M. until 
7.05 P.M., and the female was off the nest only three times: 
once at 7:05 A.M., again at 6:35 A.M. on another day, and 
again at 7:50 A.M. on still another day. No definite times 
were discovered at which the writer could predict with accu­
racy that any Individual female would be away from the nest. 
Desertion. 
Desertion os a source of nesting loss is discussed 
elsewhere in this treatise. 
In agreement v/lth other obsei^ers (Leopold, 1936aJ, it 
was found that desertion is more likely to occur when the 
female was disturbed at the nest before incubation had begvin 
and that likelihood of desertion lessened as incubation 
proceeded. However, no completely "safe" period was found 
to exist. In some instances, desertion of pipped eggs was 
recorded following violent disturbances. 
The manner of approach by the observer made some dif­
ference in the reaction of the females, especially when 
incubating. If, vAien the observer saw an incubating hen, 
even almost mder foot, he kept walking and made no sudden 
moves, the female usually did not flush; if he stopped 
nearby or returned to the nest immediately the bird often 
did flush. On the other hand, individual females responded 
quite diasimllarly to the same stimuli. Some hens acquired 
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the "flushing habit" and flew if a man walked near them. 
Others allowed the observer to touch them repeatedly with 
his hand, albhoxij^h tiie utmost caution was used to prepare 
them for this act. In general, hens which had been flushed 
and iMid returned, were much more likely to flush ago In than 
females which had never flown from their nests. 
Care of Young 
After moat of the eggs are hatched, the females and 
their broods stay in the nests or close to them for several 
hours. In case of disturbances by man, predators, or 
machinery, the female may move the chicks as quickly as they 
are capable of locomotion. The chicks nestle under the hen, 
sometimes allowing their heads to protrude between the 
slightly extended wing and the body of the female, and occa­
sionally sunning themselves upon their mother's back. In 
the Winnebago investigation, there was never any evidence of 
broods returning to the nests they had left. 
The females usually stay with their broods tintil the 
chicks are at least six to eight weeks old. Males seem to 
take little responsibility in rearing the young, although 
twice during the investigation, cocks were observed accom­
panying chicks of three or four weeks when no females were 
seen in the vicinity. 
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After the chicks have reached the age of seven or 
eight weeks there la a tendency for them to assemble 
(Errlngton and ifamerstrom, 1937). Assemblages of broods, 
often with adult females, are to be seen late in the summer 
and early in the autumn. Soon thereafter the young assvune 
adult plumage. 
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LCCATION OP NESTS 
Pheasants exhibit a wide range in choice of nesting 
sites. Whereas most of the nests found during the Winnetoago 
investigation were located in fields und wastelands, a few 
were found in various odd places including strawstacks 
(Figure 6), manure piles, farm groves, r,nci the bottom of a 
gravel pit. 
The following conditions probaoly hwd some relation to 
neat placement; (1) cover preferences by the females, 
(2) temporal nvailabllity of cover of different typos within 
the noatlng seasons, (3) geometric: arrangement of cover, ^ nd 
(4) unequal distribution of the pheasants themselves and 
Fig. 6. Pheasant den Incubating Mest in 
Straw Stack 
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perhaps territorial restrictions. 
The maps (Figures 1, 8, and 3) show the locations of 
nests on the 1,520-acre plot, and Tables 2, 3, and 4 suiti-
marize the information collected on location of nests during 
the three years.^ 
Cover Types 
The land of the Winnebago Area is intensively farmed 
and pheasants are forced to find nesting places mostly on 
agricultural land. Because agricultural treatments of 
different types of cover have considerable effect on the 
fates of nests therein, the main headings in Tables 2, 3, and 
4 were designed to suggest general agricultural treatment. 
The subheadings, however, name the principal crop plants or 
suggest the type of native vegetation or the physical nature 
of a place where nests were found if no plant cover was 
present. In case a crop was so contaminated with the growth 
of another plant that the nature of the cover was greatly 
affected, the names of both plants are listed in the sub­
headings (see Item I-B, Tables 2, 3, and 4). 
throughout this treatise are instances in which the 
data for 1939 are given presentation differing from that in 
the publication (Baskett, 1941J on the 1939 data. These 
apparent discrepancies result from reclassification of 
nesting data and cover types to focilitate comparison of 
information for all three years. Further, the publication 
treated only 72 nests but location data for three additional 
1939 nests, fovind early in 1940, are Included in the thesis. 
Table 2. Acreages, Hestlng Densities, and Nesting Success. 1939 
: : No, : Percent- : Acres : Ho. of : Percentage 
Cover type : Acreages : of : age of : per : nests sue- ; of nests 
i ; nests ; all nests ; nest ; cessful ; successful 
X# Mayflelds «# • • < •«• 212.9 26 54.67 8.2 9 54.6 
A. Alfalfa 57.8 6 8.00 6.5 .1 16.6 
B. Alfalfa & sweet 
clover ......... 
C. Alfalfa & timothy 
D. Timothy 5.6 
E. Quack grass 5.6 
P. Native grasses 
(meadows} ...... 68.5 7 9.55 9.8 1 14.3 
0. Native grasses & 
mixed herbaceous 
(road ditches).. 20.4 7 9.55 2.9 S 42.9 
H. Canary grass .... 25.3 6 8.00 4.0 4 66.7 
I. Oats hay ........ 48.2 
J. Bluegrass & red 
clover 2.2 
K. 
L. Sweet clover* ... 
M. 1.0 
II. Stnall grains and 
flax 443.7 15 20.00 29.6 12 80.0 
A. Oats 578.9 15 17.55 29.1 10 76.9 
B. Barley 37.5 2 2,67 18.6 2  100.0 
C. Plax 17.6 
D. Plax & sweet 
clover 10.0 
III. Paattires 206.5 8 10.67 25.8 1 12.S 
A. Bluegz^ss 124.2 2 2.67 62.1 
3. Brome grass 20.5 
C. Canary grass .... 19.5 5 4.00 6.5 1 33.3 
D. «4xiack grass ..... 
E. Oats 5.9 
P. Native grasses .. 22.8 2 2.67 11.4 
G. (•iuack grass & 
mixed weeds .... 7.5 
H. Sudan grass 
I. Alfalfa 2.9 
« J- R  A  1 1 ** R - A  

B. Barley 
C. Plax 
D. Flax & sweet 
clover 
III. Paatiirea 
A. Bluegrass 
B. Brome grass 
C. Canary grass .... 
D. (iiiiack grass ..... 
E. Oats 
P. Native grasses .. 
G. (4uack grass & 
mixed weeds .... 
H. Sudan grass ..... 
I. Alfalfa 
J. Sweet clover .... 
IV. Com and cane 
A. Corn 
B. Cane 
V. Hanxire crops 
A. Oats 
B. Sweet clover .... 
VI. Other crops 
A. Soybeans 
B. Beets 
VII. Indirect or non-
agricultural use.. 
A. Fence rows 
^ B. Sloughs 
C. Roads & lanes ... 
D. Gravel pit 
E. Idle 
' -P. Farm groves & 
feed lots ...... 
G. Straw stacks .... 
- H. Gardens 
VIII. Miscellaneous early 
cover later removed 
Totals 
57.5 2 2,67 18.6 2 100.0 
17.6 
10.0 
206.5 8 10.67 25.8 1 12.5 
124.2 2 2.67 62.1 
20.5 
19.5 5 4.00 6.5 1 55.5 
5.9 
22.8 2 2.67 11.4 
7.6 
2.9 
5.4 1 1.55 5.4 
456.0 
462.7 
5,5 
10.5 
10.5 
42.7 
50.8 
11.9 
147.7 25 50.67 6.4 5 21.7 
7.8 19 25.55 .4 4 21.1 
14.5 5 4.00 4.8 
20.5 
0.1 
48.4 1 1.55 48.4 1 100.0 
52.4 
0.1 
5.9 
(56.2) 5 4.00 18.7 
1520.0 75 27 
*Mowed early to improve stand tcr seed production 

Table 3. Acreages, Heating Densities, and Hestlng Success. 1940. 
: : No. : Percent- : Acres: Ho. of : Percentage 
Cover type : Acreages : of : age of : per ; nests : of nests 
: : nests : all nests : nest : successful : successful 
212.6 64 45.71 3.3 13 20.3 
A. AXfaXfa •»••••••• 65.3 26 18.57 2.5 . 4 15.4 
B. Alfalfa % sweet 
13.7 
C. Alfalfa & timothy. 12.9 
D. Timethy 
E. Quack grass 7.0 
F. Native grasses 
(meadows) 58.5 9 6.43 6.5 3 33.3 
G. Native grasses k 
mixed herbaceous 
(rosd ditches).. 20.4 12 8.57 1.7 1 8.3 
H. Cnnary grass .... 22.8 13 9.29 1.8 4 30.8 
I. wats 2.9 
J. Blue^rass & 
red clover 2.3 
K, Red clover 
L. Sweet clover*.... 6.4 4 2.36 1.6 1 25.0 
M. Sudan grass 
Small ^alns and 
flax 478.4 32 22.36 15.0 13 40.6 
A. Oats 405.4 30 21.43 13.5 13 43.3 
b. Barley 
c. Flax 73.0 2 1.43 36.5 
D. Flax & sweet 
clover 
PasTiures 208.1 10 7.14 20.8 4 40.0 
P.. Bluegrass 129.6 3 2.14 43.2 1 33.3 
B. Brome grass 22.1 4 2.86 5.5 2 50.0 
C. Canary grass .... 19.5 
D. 
£. 3.9 
F. Native grasses .. 22.8 3 2.14 7.6 1 33.3 
0. i^uack grass and 
mixed weeds .... 
H. Sudan ~Tass 
I .  Alfalfa 10.2 

JO, Diirj.w>r 
C. Flax 
D. Flax Sc sweet 
clover 
III. Pastures 
i>. Bluegrass 
S. Brc»Be grass 
C. Canary grass .... 
D. (^uack grass 
£. Oats 
F. native grasses .. 
0. Wuack grass and 
mixed weeds .... 
H. Sudan :rras8 
1. alfalfa 
J. Sweet clover .... 
IV. Cox*n and cane 
A. Com 
B. Cane «... 
v.  Manure crops ...... 
A. Oats 
B. Sweet clover .... 
V I. Other crops ....... 
A. Soybeans 
B. Beets 
VII. Indirect or non-
agricultural use .. 
A. Fence rows ...... 
B. Sloughs 
C. Roads & lanes ... 
D. Oravel pit 
£. Idle 
F. Farm groves & 
feed lots 
G. Straw stacks .... 
H. Gardens 
VIII. Miscellaneous early 
cover later removed 
Totals 
73.0 2 1.43 
208.1 10 7.14 
129.6 3 2.14 
22.1 4 2.86 
19.5 
3.9 
22.8 3 2.14 
10.2 
426.1 
422.9 
3.2 
18.5 
7.4 
11.1 
65.0 1 .71 
65.0 1 .71 
111.3 30 21.43 
7.9 23 16.43 
14.4 2 1.43 
20.7 
0.1 1 .71 
11.3 
52.6 4 2.86 
0.1 
4.2 
(10.0) 8 2.14 
1520.0 140 
*Mowed early to improve stand for seed production 
56.5 
20.8 
43.2 
5.5 
4 
1 
2 
7.6 
40.0 
33.3 
50.0 I M 
H 
I 
33.3 
65.0 
65.0 
3.7 5 16.7 
.3 3 13.0 
7.2 1 50.0 
.1 1 100.0 
13.2 
3.3 
35 25.3 

Tabla 4. Aeraagas, Masting Oansltias, and nesting Success. 1941 
: Ko. : Percent- : Acres : No. of : Percentage 
Cover type : Acreages : of : age of : per : neats : of zxests 
: ; nests ; all nests : nest : snceesafTil : suceessful 
. Havfields 275.5 206 64.78 1.5 42 20.4 
A. Alfalfa 57.4 51 9.75 1.9 3 9.7 
B. Alfalfa & sweet 
clover 15.8 5 .94 5.5 
C. Alfalfa & timothy 18.0 6 1.89 5. 
D. Timothy 
E. kuack grass 5.6 
P. Native grasses 
(meadows) 58.7 25 7.86 2.3 10 40.0 
0. Native grasses St 
mixed herbaceous 
(road ditches).. 20.4 48 15.09 .4 19 89.6 
H. Canary grass .... 50.2 35 11.01 .9 4 11.4 
I. 22.5 2 .63 11.2 
J. Bluegrass He red 
clover .*•«» • »•« 2.2 2 .63 1.1 
K. Red clover ...... 25.5 40 12.58 .6 6 15.0 
L. Sweet clover* ... 21.2 14 4.40 1.5 
M. Sudan grass 
Sioall grains and 
461.1 62 19.50 7.4 25 40.8 
A. 420.8 61 19.18 6.9 24 89.8 
B. Barley 
C. Flax 40.S 1 .31 40.3 1 100.0 
D. Plax & sweet 
clover 
. Pastures 224.5 8 2.52 28.1 3 87.6 
A. 110.7 3 .94 36.9 1 88.8 
B. Brome grass 22.1 3 .94 7.4 1 88.8 
C. Canary grass .... 10.5 
D. 5.4 1 .31 3.4 1 100.0 
E. Oats 25.2 
P. Native grasses .. 22.8 
a. ^Luack grass Sc 
mixed weeds .... 
H. 0.6 
I. Alfalfa 6.6 

40.3 .31 40.3 100.0 
224.5 
110.7 
22.1 
10.5 
3 .4 
25.2 
22.8 
8 
3 
3 
2.52 
.94 
.94 
.31 
28.1 
36.9 
7.4 
3.4 
3 
1 
1 
37-5 
35.9 
3S.9 
100.0 
0.6 
6.6 
13.6 
430.0 
427.1 
2.9 
6.6 
6.6 
24.3 
24.3 
2 
2 
.31 
.63 
.63 
13.6 
3.9 
3.3 
1 
I 
50.0 
50.0 
98.2 
8.1 
14.0 
20.7 
0.1 
31 
21 
9.75 
6.60 
3.2 
.4 
9 
1 
9.7 
4.8 
C. Flax 
0. Flax & sweet 
clover 
III. Pastures 
A. Bluegrass 
B. Brome grass 
C. Canary grass .... 
D. (4uack grass 
E. Oats 
F. Native grasses .. 
Q. (<iuack grass & 
mixed weeds .... 
H. Sudan grass 
1. Alfalfa 
J. Sweet clover .... 
lY. Com and cane 
A. Com 
B. Cane 
V. Maniire crops 
A. Oats 
B. Sweet clover .... 
VI, Other crops ....... 
A. S oybeans 
B. Beets 
VII. Indirect or non-
agricultriral use .. 
A. Fence rows ...... 
B. Sloughs 
C. Roads and lanes.. 
D. Gravel pit 
E. Idle 
F. Farm groves 8t 
feed lots 
Q. Straw stacks .... 
H. Gardens 
VIII. Miscellaneous early 
cover later removed (67.1) 9 
Totals 1520.0 318 
.31 6.2 
1.89 8.2 1 16.7 
.94 .1 1 99.9 
2.83 7.5 
74 23.2 
9
6.2 
48.9 
0.2 
6 
3 
*Mowed early to Improve stand for seed jiroduetlon. 

33 
The causes of nesting losses are discussed In another 
section of the thesis, but In order to characterize the cover 
types further and to explain briefly the relationship of 
agriculture to pheasnnt nesting In some kinds of crops, the 
more Important varieties of cover are discussed topically. 
Alfalfa. 
Alfalfa was consistently a highly preferred type of 
cover, although relatively few nests were successful In it. 
Alfalfa was generally the first hay crop to be mowed, and 
the first mowing started about June 15, although one field 
was cut on June 7, 1P41. No nests were found pfter the second 
cutting of alfalfa In any year. Various other plants contami­
nated alfalfa stands at least slightly. Notable among these 
were wild barley (Elymus canadensis J, and bluegrass (Poa 
pratensls). 
Native Grasses (ileadowsj. 
Hay meadows did not contain nests in such high densities 
as did certain other types of hay crops, but the later mowing, 
generally begun about Jvine 25, pennltted higher proportions 
of the nests to reach completion. Various prairie grasses, 
including particularly the big and little bluestems (Andro-
pogon furcatus and A. scoparius), and Indian grass (Sorgh-
aatrum nutans J were found here. Many native forbs were found 
in the meadows, and several exotic species occurred in small 
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numbers. Marah border plants, including sedges (Carex spp.) 
and amartweeds (Polygon rim spp. J were generally avoided in 
baying. 
Road ditches. 
Road ditches grew up to many kinds of plants, including 
both native and exotic species- Among the most numerous were 
the bluestems (Andropogon scoparlus and A. furcatus), many 
species of the Composltao, including goldenrods (Solidago 
spp.), and the ragweeds (Aaibroaia spp.}, sweet clover, timothy, 
squirrel's tail (Hordeum jubaturn), Kentucky bluegrass and 
quack grass (Agropyron repens j. Ditches beside different 
roads exhibited little similarity in plant cover, but they did 
have in common their narrow shapes and their proximity to open 
roads. These latter characteristics probably have some rela­
tion to the use of the ditches as nesting sites. Road ditches 
were usually mowed in late June and July. (See Figure 7.) 
Canary grass. 
Hayfields of reed canary grass (Phalarls arundlnacea J 
afforded very dense cover by the first of June and were 
attractive to the nesting pheasants. A higher percentage of 
nests hatched per acre in canary grass than in alfalfa. 
Mowing; of canary gra3s generally followed that of alfalfa, 
occurring late in June. 
Pig, 7. FheasHnc Female on 
Neat in Mowed Road Jicch 
Red Plover. 
Dense pure stands of red clover were grown on the 
1,520-acre plot only In 1941, and 40 pheasant nests were 
found in 25.6 acres of this cover. Mowing was begun on 
June 19, 1941. 
Sweet clover. 
In 1940 and 1941, a few stands of sweet clover were 
clipped early in June in an atcempt to give the plants a more 
bushy form, facilitating the harvesting of seeds. Although 
the plants were not used as hay, the fields are classified 
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under "hayflelda" because of the similarity of agricultural 
treatment. 
Oats. 
In oat fields, the nesting densities were low, but per­
centages of success of nests were tiigh. In 19:^9, 44.4 por 
cent of all productive noata were located in oats; in 1940, 
S7.1 per cant; and in 1941, 32.4 per cent. 
Oats cover did not become available for nesting cover 
until June, and it is probable tlaat many fomales, evicted 
from nests in hayflelds, moved into oats for the next nests. 
Harvesting of oats was began eerliost in 1939, when one field 
was cut on July 10, but It usvially proceeded during the time 
from July 13 to July 24. 
Pig. 8. Harvested Oats Field on Winnebago Area 
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Paaturea. 
Most pastures were heavily grazed, and relatively few 
nests were found in them. The pastxires containing the 
largest numbers of nests were those on which cover was moat 
dense. 
Pig. 9. Heavily Grazed Bluegraaa Pasture 
Com. 
No nests were found In fields of growing corn, but a 
few were located in old corn fields at the bases of the corn 
plants, and usually in growth of foxtail (Setarla spp.). All 
known nests so located were destroyed by predatlon or by 
fam machinery when the fields were disked. 
Mamtru crop - sweet clover. 
Sweet clover left vindiaturbed throughout the suimner was 
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not found to contain many nests, but in the dense growth of 
the plant It was very difficult to find the later nests. 
Fence rows. 
Pence rows exhibited little similarity to one another 
with reference to plant cover present. Some of these strips 
had some native plants of the prairie, including wild rye 
(Elymus canadena]a), slough grass (Spartlna Mlchauxlana), and 
many other greases and forbs. Some rows were grown up to 
greater ragweed (Ambrosia trlflda J, whereas others had nearly 
pure stands of sweet clover, bluegrsss, and various other 
exotics. 
Although fence rows constituted only a tiny part of the 
acreage of the nest-study area, from 6 to 25 per cent of the 
nests were found in them. Many nests located in the fence row 
strips were early, and were begun when a high proportion of 
ground vegetated ot the time was in fence rows (Figures 10, 
11, and 12;. Fow nests were successful in this cover, for 
they suffered heavily from predation and desertion. 
Peripheral Location 
Wight (1930), English (1933), and Hamerstrom (1935) 
found evidences of a tendency for pheasants to place their 
neats at least proportionally near edges, but Leopold (1936) 
and Leedy (193B) found no such Indications. Leopold (1936) 
suggested that crowding of nests might force the birds to 
I! 
Ef.t !;/ "ence Few 
C  o v  e  r  
S«=T-1 
C o v e r  
est In Fonco F.ow. 
40-
acc«pt non-peripheral locations, and Randall (1939) found 
more nests away from peripheries as nesting density increased. 
On the Winnebago Area nesting populations increased from 
about 50 pheasants per square mile in 19^9 to 80 in 1940, and 
about 120 to 130 In 1941. In 1939, 48.6 per cent of all nests 
were located in fields with a minimum dimension greater than 
200 feet ("field nests"); in 1940, 67.1 per cent of all nests 
were field nests; and in 1941, the percentage was 68.5. The 
remaining nests were in narrow strips of cover such as fence 
rows, road ditches, and narrow extensions of fields, all of 
which ml^t well be considered peripheral in location. There­
fore, a general tendency away from peripheral placement of 
nests as nesting density increased was indicated. However, 
the locations of the field nests within their fields did not 
clearly indicate such a tendency (see Table 5). 
Table 5. Locations of Field Nests with Respect to 
Peripheries. 
Year * 9 
• 
Distance to nearest vegeta­
tion type-line 
: Percentage of 
: field nests 
1939 Less than 50 feet 40 
Less than 100 feet 57 
1940 Less than 50 feet 29 
Less than 100 feet 52 
1941 Less than 50 feet 30 
Le^s than 100 feet 58 
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SESTING LOSSES 
In common with other ground-nesting birds, pheasants 
suffer very heavy losses of nests. The highest published 
percentage of success for a large series of pheasant nests 
found In varied types of cover Is 5R.4 per cent (Strode and 
Leedy, 1940). Qenerally, nesting studies Iriave shown a much 
lower proportion of productive nests. In the Vvinnebago in­
vestigation, percentages of success were as follows; 1939, 
37.5 per cent; 1940, 25.4 per cent; and 1941, 23.? per cent. 
All nests from which no chicks departed were considered 
unsuccessful, and conversely, all nests frcsn which at least 
one chick departed were termed successful. 
Causes 
The causes of losses of nests are summarized in Tables 
6 and 7. An attempt at strict cataloguing of these causes is 
arbitrary for two principal reasons; (Ij the agent bringing 
about failure of an individual nest is difficult to determine 
with certainty In the field, and (2; many of the causes are 
closely interrelated. For example, removal of hay by mowing 
is often followed by heavy predation upon nests exposed. 
P*urthermore, it is often impossible in such cases to deter­
mine whether the female had deserted the nest before the 
predator arrived. 
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Table 6. Causes of Nest Destruction. 
; ; : : ; Percentages 
Cause of loss :1P39 : 1940 ; 1941 : Totals:of all unsuc-
: : ; ; cceasful nests 
I. Unknown 2 3 5 1.3 
II. Desertion because of: 
A. Dump neats & nest­
ing paras itlam... 1 1 5 7 1.8 
B. Observer 5 5 10 20 5.1 
c. Disturbance of hen. 
nest, or cover by 
agricultural 
activities 10 28 84 122 31.2 
D. Disturbance of 
female by graz­
ing animel 1 1 0.2 
E. Disturbance by 
predator 1 1 0.2 
P. Ploodlng 1 1 2 0.5 
G. Unknown causes ... 5 8 33 46 11.9 
tll, Predatlon by: 
A. Crow (certain) ... 2 18 18 38 9.7 
B. Crow (probable)... 5 18 13 36 9.3 
C. Unknown bird 1 1 0.2 
D. Ground squirrel... 1 1 0.2 
E. Hog 2 1 3 0.8 
P. Skunk 1 2 3 0.8 
G. Weasel 1 1 0.2 
H. Mink .. 1 1 0.2 
I. Weasel or mink ... 1 1 0.2 
J. Cat 4 4 1.0 
K. Unknown carnivore. 5 2 20 27 6.9 
L. Man . . 1 1 2 0.5 
M. Unlmown mammal ... 2 5 7 1.8 
N. Unknown animal ... 2 5 15 22 5.6 
IV. Physical injury to 
female by farm 
machinery 2 8 1.7 28 7.2 
V. Mortality of female 
from: 
A. Predatlon 1 2 3 0.8 
B. Farm machinery ... 1 1 7 9 2.3 
45 103 243 391 100.0 
-43-
Table 7. Summary of Causes of Nest Destruction. 
Cause i 1939 1940 
• 
j 1941 
• 
• 
Totals: 
• 
t 
Percentages 
of all unsuc­
cessful nests 
I. Unknown 2 3 5 1.3 
II. Desertion 23 43 133 199 
00 
•
 
o
 
to 
III. Fredation 18 48 81 147 37.6 
K. Physical injury to 
female by farm 
machinery 3 8 17 28 7.2 
V. Mortality of 
females 1 2 9 12 3.1 
Totals 45 103 243 391 100.0 
Failures of half of the unsuccessful nests were traceable 
to desertion (item II, Table 7J, and by far the moat fatal 
specific cause was desertion following disturbance to female, 
nest, or cover, by agricultural activities, which accounted 
for 31.2 per cent of all losses (item IIC, Table 6). In most 
cases this disturbance occurred during haying and harvesting, 
at which times nests were smashed, females were injured or 
killed, or else often deserted the nests as a reaction to the 
presence of the farmers or the exposure of their nests. 
Desertion generally followed when pheasant nests were 
parasitized, although one nest containlnii 26 eggs, perhaps a 
"dump nest," was incubated. For numerical data on causes of 
losses, nests were classified as "diunp nests" only when the 
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rate of laying was known, or when numbers of eggs were very 
high and the eggs were carelessly piled and scattered (see 
Figure 4). 
Desertion of nests was accredited to the observer when­
ever he flushed the females and the nests remained Inactive 
thereafter. Failures so classified amounted to 5.1 per cent 
of all losses. 
Flooding was a minor cause of failure, and caused losses 
of only two nests durin-j the three nesting seasons. One 
flooded nest was located in a slotigh, and was Inundated after 
a very heavy rain. The female was incubating, «nd remained 
upon the nest long after It was completely covered with water. 
The other was located on a road bank and was washed by a 
stream of water which poured off the road during a "cloud­
burst." 
Predation was a serious cause of nesting failure, having 
accounted directly for losses of 37.6 per cent of all unsuc­
cessful nests. 
Crows committed the greatest numbers of depredations and 
were especially active In their pilfering during the early 
part of the pheasant nesting season and following removal of 
cover by mowing and harvesting. In Table 6, crow depredations 
appear under two classifications. Those appearing under item 
IIIA, "Crow-certain," were so listed because the robbing was 
actually observed or eggs were found near the nest, opened In 
typical crow-fashion. Crows often carried the eggs far from 
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the nosta before opening them, leaving no definite evidence 
of their Identities at the nests. One marked egg was carried 
one-fourth mile by a crow and then deposited. Since It was 
not certain that crows were responsible for disappearance of 
eggs from nests around which no sheila were found, a separate 
listing (item IIIB, Table 6) was made to sey^^regate these 
cases. Aboub three or four breeding pairs of crows hunted 
over the neat-research area each season, and in 1941, three 
crow nests were found on the area. 
The rate of predatlon by all species was not demonstra­
bly correlated with the total numbers of pheasant nests 
(Table djf Dut it is possible that increased loasea from 
Table 8, Rates of Predatlon on Pheasant Nests In 1939, 
1940, and 1941. 
y ; Total number of ; Percentage of all nests 
: nests found ; destroyed by predatlon 
1939 75 29.2 
1940 140 41.3 
1941 318 30.9 
other sources upset some such relationship. Numbers of crows 
and other avian predators were thought not to have changed 
greatly from year to year, but little was known of relative 
numbers of carnivores present on the nest-research area 
during the three seasons. 
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Killing of females or physical Injury to them by mowers 
and binders caused losses of only 10.3 per cent of all de­
stroyed nests, but these losses were Important, for In most 
cases the hens were rendered permanently incapable of 
reproduction (Figure 13). 
Pig. 13, Pheasant Nest Mowed Over at Hatching. 
Note foot of female. 
During the three years' study, 296 nests were found in 
hayfields; in these hayfields 34 nesting females were either 
killed or injured by mowers. Thus, for every 100 nests 
found in hayfields, 11,5 hens were killed or maimed. In 
evaluating these losses it should not be construed that each 
nest located represents an individual hen, because a nvanber 
of the nests were certainly renesting attempts. In Ohio, 
Strode (1941) found that for every 100 pheasant nests re­
ported mowed over during the cutting of hay crops, farmers 
reported killing 39.4 hens. It is likely that the mortality 
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Indlcated by Strode la In excess of that which actually 
existed, for fanners are much more likely to notice the 
neats with females on them than those without. 
Losses of E.;;gs In Successful Neats 
Often a few eggs remained unhatched In othen»lse suc­
cessful nests. The numbers of these eggs together with other 
related data are shown In Table 9, and a summary of the causes 
of non-productIon of eggs In successful nests is presented In 
Table 10. 
Table 9. Fates of Egrcs In Successful Nests. 
Item : 1939 ; 1940 ; 1941 
I. Total numbers of successful neats 27 35 74 
II. Numbers of successful nests from 
which egg-data were available 27 32 66 
III. Known numbers of eggs In success­
ful nests 279 351 689 
IV. Known numbers of hatched eggs 236 290 566 
V. Known numbers of unhatched eggs 
In successful nests 43 61 123 
VI. Average sizes of clutch In success­
ful nests 10.4 10.9 10,4 
VII, Average numbers of eggs hatched 
per successful nest 8,7 9,1 8.6 
VIII. Average nxombers of unhatched eggs 
In successful nests 1,7 1.9 1,3 
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Table 10. Losses of Eggs In Successful Nests. 
Cause of loss : 1939 : 1940 ; 1941 
I. Infertile or a idled 18 26 57 
II. Delayed or imperfectly hatched 17 12 36 
III. Partial predation 0 6 18 
IV. Died in early incubation 0 0 6 
V. Anomalous embryos 0 0 1 
VI. Crushed by female 0 0 2 
VII. D«*stroyed by observer 0 4 0 
VIII. Failed to hatch, reasons un­
determined 8 13 3 
Total nvimber of unhatched eggs in 
successi^l nests 43 61 123 
The greater proportion (73.1 per cent) of unhatched eggs 
of this kind failed because of delayed or imperfect hatching, 
and infertility or addling. As was explained previously, 
many of the unhatched eggs were thought to have been under­
developed because they were laid after the females started 
Incubating the ot^^rs. However, it Is also likely that 
several of the eggs included in this category were at the 
point of hatching when the female was forced to leave the 
nest. Hatching efficiency seemed somewhat lowered when the 
process occurred during torrential rains. 
In cases of partial predation, the pilferers were able 
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to take a few eggs, probably while the hens were feeding 
away from the nests. 
The listed under "Died in early incubation," Table 
10, probably came to naught because the females were kept off 
the nests for extended periods during very hot weather. 
The only anomalous embryo found had died Just before 
pipping, and had one eye imbedded beneath the skin, and an 
open brain case. 
In 1939, two eggs were found infested with ants, Lasius 
nlger neonlgerbut since the eggs were in separate nests 
and as no other et^igs in either nest were similarly infested, 
it seems probable that the chicks died in pipping and that 
the ants arrived following their death. 
Relationship of Losses of Nests to 
Agricultural Practices 
The difficulty of segregating and analyzing the causes 
of nesting failures was pointed out earlier. However, losses 
of 40.7 per cent of all unsuccessful nests were traceable 
directly to man's agrJcultural activities. (See Table 6, 
items IC, IV, and VB. J The ma.^ority of these losses were 
attendant to mowing, harvesting, and plowing, of which opera­
tions the first two were by far the most fatal to nests. 
It seems reasonable to conjecture that the relationship 
between the seasonal progress of pheasant nesting and of 
^Identified by William Buren, 
-50-
cover development in i^enerel u n c i  fanning operations mlf*ht 
have consldorabls effect upon success of nests. However, 
no clear indication of such an effect was ven by rather 
gross analysis of the data, which are presented In the fol­
lowing pages. 
The seasonal progress of farming activities and cover 
development are determined largely by inter-related factors 
of weather, and the only available quantitative data per­
taining to these factors were temperature and precipitation 
statistics taken by a cooperator with the United States 
Weather Bureau at Forest City, Iowa. 
An Important condition determining the dates of com­
mencing field work in the spring was ground moisture. In the 
poorly drained soil of the Winnebago Area. Total precipita­
tion data from October, 1938 through April, 19^9; from 
October, 1939 through April, 1940; and from October, 1940 
through April, 1941, are given in Table 11, The periods 
given are for seven months preceding each nesting season, and 
they show considerable differences. According to the totals, 
the soil was wettest early in the spring of 1941, driest In 
1940, and Intermediate in 1939. 
The dates at which preparation of fields for planting 
small grains, "spring's work," was begvin each year reflected 
In some measure the differences in acc\imulated soil moisture. 
In 1939, this work was begun by several farmers of the 
Winnebago Area on April 14, but tinfavorable conditions 
Table 11. Total Precipitation ub ^oroat City, lowu, 
October 1938 to April 1939, October 1039 
to April 1940, and October 1940 to April, 
1941.* 
Month 
• 
• 
Total precipitation in Inches 
• 
• 1938-39 ; 1939-40 : 1940-41 
October .41 1.80 2.88 
November 2.45 . 0 4  3.44 
December 1.14 .96 1.13 
January 1.10 .97 .92 
February 1.55 .87 1.07 
March .65 1.18 1.10 
April 1.90 2.12 1.63 
Totals 9.20 7.94 12.17 
*Data taken from Reed (1938, 1939, 1940, and 1941). 
forced its postponement for several days ao that the work 
was not begun in earnest until April 19 or 20. In 1940, 
"spring's work" was begun by most farmers on April 16, and 
was continued to completion without protracted interruption. 
In 1941, operations were not commenced until April 24, and 
even then the ground was so wet that delays were frequent. 
In respect to drying of the soil and the preparation of 
fields for planting small grains, the spring of 1939 was 
"later" than that of 1940, and the spring of 1941 was "later" 
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than that of 1939. 
The average temperature at Forest City for the period 
from January to June, Inclusive, In 1939, was 48.4 degrees P. 
In 1940, the average for the same nerlod was 49.6 degrees, 
and In 1941, 51.3 degrees (Reed, 193P, 1940, and 1941). Thus, 
according to average temperatures, the early parts of the 
growing seasons may be ranked as follows according to "earli-
ness": (1> 1939, {2) 1940, (3J 1941. 
Dates of first mowing of hay and harvesting of oats, 
when compared, show little relation to this ranking, nor are 
they even consistent with each other (Table 12). 
Table 12. Ccsnparlson of Mowing and Harvesting Dates for 
the Winnebago Nest-Study Area in 1939, 1940, 
and 1941. 
tDates of ; Ranking of -.Dates of ; Ranking of 
Data sflrst mowing : seasons sug- : harvesting ;seasons sug-
:of hay^' ; gested by : oats*^ : gested by 
: ; mowing dates ; .-harvest dates 
1939 June 12-July 5 Earliest(?) July 11-22 Earliest 
1940 June 15-June 29 Middle (?) July 17-24 Latest 
1941 June 17-July 9 Latest July 15-23 Middle 
*Exceptionally early and late dates in individual fields 
omitted. 
We conclude from these data that during the three years 
this investigation was carried out, no one growing season 
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was siifficlently "earlier" than the others to cause all 
agricultural practices to be carried out earlier during 
that season than during the others. 
It is well-established that the progress of the seasonal 
gonadal cycle in birds Is determined largely by the duration 
of daily light irradiation which the birds receive. 
Bissonnette and Csech (1941) have even induced penned female 
pheasants to lay eggs in the snow in February by artificially 
Increasing the duration of the birds' daily exposure to 
light. It is probable that the seasonal gonadal cycle (and 
thus the seasonal progress of nesting) is basically related 
to the duration of daily light periods. These, in turn, 
vary with cloud conditions from year to year in a given 
locality. No comprehensive data for cloud conditions during 
this Investigation were available, but data showing each 
year's trend of pheasant nesting were gathered and are sum­
marized in Figures 14, 15, 16, 17, and IR. 
Although each nesting season progressed in its own 
peculiar fashion, nest-establishment began at about the same 
time each year, rapidly approached a peak, and in all three 
cases the peaks came within the same period of two weeks 
(Figures 14, 15, 16, and 17). Before the peaks were reached, 
there were no pronounced differences in the rates of estab­
lishment of nests for the three years. However, following 
the peaks, the cuirves show differences. In 1939, the rate 
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of establishment of nests fell rapidly after May 15, whereas. 
In the other two years, the rate tended to descend more 
slowly. 
Length of dally Irradiation, probably the f\mdamental 
cause of rhythmlclty In nest-establlahraent, may not have 
varied greatly from year to year. Consequently, nest-
establlshment proceeded in straightforward manner to a peak, 
beyond which the effects of other environmental factors 
appeared. Vagaries in the descents of the nest-establishment 
curves (Figure 17; may be traceable to renesting following 
the destruction of earlier nests by any agent whatsoever. 
In 1939, percentage of loss of nests was lowest, and In 
Figure 17, the 1939 curve falls more rapidly and uniformly 
than the others, perhaps indicating that lessened renesting 
In 1939 permitted nest-establishment to follow a basic pat­
tern closely. In 1941, percentage of loss was greatest, and 
the nest-establishment curve retreats slowly from its peak. 
Indicating much renesting. Thus, heavy losses of early nests 
might delay Uie seasonal progress of nesting sufficiently to 
affect greatly the numbers of nests liable to later destruc­
tion by mowing and harvesting. 
The curves showing bi-monthly trends of nest-hatching^ 
^Por the curves showing bi-monthly trends of nest-hatching, 
numbers of hatched nests were tabulated according to the bi­
monthly periods In which they hatched. Par the curves showing 
dates hatched and probable, numbers of hatched nests, tabulated 
according to their bi-monthly periods of hatching, were added 
to the numbers of unsuccessfully Incubated nests, tabulated 
according to bi-monthly perioda in which they would have hatched. 
In short, the latter curves show the numoer of all Incubated 
nests from which these data were available, tabulated according 
to dates on which they did hatch or would nave hatched. 
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(Flgurea 14, 15, and 16J and those showing probable hatching 
trends for all Incubated nests (P'igure 13) reflect the 
general trends of the nest-establishment curves for the same 
year. 
These curves show clearly how mowing takes a heavy 
toll of nests and females each year, since It is performed 
during a period when the greatest proportion of nests are 
ready to hatch. However, gross annual differences in success 
of all hayfield nests can not be divined by examination of 
the graphs. Ono might expect greater proportional losses 
from haying in 1940 than in 1941, for in 1940 mowing occurred 
before and during the time of maximum probable hatching, 
while in 1941, it came relatively later (Figures 15 and 16). 
Actually, the percentage of success 1n hayfields was nearly 
the same during the two years. It should be pointed out 
that these facts do not prove nesting success in hayfields 
bore no relation to the ad.lustment between mowing time and 
seasonal progress of nesting, but merely that no such rela­
tionship was evident from crude analysis. 
Significance of Losses 
In terms of total production of pheasants the great 
losses of nests are not so Important as they seem at first, 
for Errington and Hamerstrom (1957) have found that a high 
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proportlon of female pheasants renest until they bring off 
one successful brood. 
However, there are three possible advantages in having 
a high proportion of early nests successful: (1) early 
clutches average larger than late ones, (2) success of early 
nests lessens the probability of hens being killed by 
mowers, and (?J early nests might be expected to produce a 
more satisfactory type of bird for the bag than very late 
nests. 
Females killed or badly injured by mowers or predators 
are rendered incapable of reproduction and the losses through 
mortality of females consequently assume an importance not 
suggested by comparison of their numbers with those of 
losses of nests from other causes. 
Failure of some eggs to hatch in successful nests repre­
sents a source of absolute reproductive loss, but this 
failure is probably characteristic of the pheasant and 
largely unpreventable. 
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JUVENILE MORTALITY 
Mortality of yoiaig pheasants after they leave the nests 
Is a soviree of considerable reproductive loss, and can be 
measured on a loss-per-brood basis by counting the numbers 
of chicks In broods of different age classes. The relation 
of age to the size of broods for the three years is showj In 
Table IZ. 
Table 13, Relation of Age to Size of Broods. 
; Mumber of broods ; Mean number of chicks 
; counted : per brood 
young 
: 1939 ; 1940 : 1941 ; Total : 1939 : 1940 ; 1941 , 3-year 
' means 
1-3 wks. 3 1 7 11 8.3 2.0 5.1 5.7 
4-5 " 15 16 21 52 7.3 6.5 5.2 6.2 
6-7 " 28 29 24 81 6.1 5.8 5.3 5.7 
8 wks. & 
more 25 12 8 45 6.9 6.2 5.4 6.5 
The general tendency Is, of course, for broods to be­
come smaller as the chicks become older. The mean numbers of 
chicks per brood In 1939 show this decrease consistently 
until the age-group, "eight weeks or over," Is reached. The 
large number of chicks per brood In this category Is 
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Tindoubtedly due to the banding of broods, a source of error 
mentioned by Errlngton and Hamerstrom (1937). Chicks one to 
three weeks old rely upon concealment rather than flight to 
escape their enemies, and are, therefore, hard to see and 
count. Few counts of chicks In this age group were taken, 
and, evon In some of these cases. It was questionable whether 
all chicks were seen. Chicks four to seven weeks old are 
relatively easy to flush and these counts seem reliable. 
Broods In the six to seven weeks group averaged larger than 
those In the four to five weeks group In 1941, possibly 
Indicating tliat the pressure of very high pheasant population 
resulted In some banding of broods less than seven weeks old. 
Also, there is indication of heavy mortality to very young 
chicks In 1941, followed by a low rate of morality at least 
until the observations were ceased In August, 
Average losses of young per brood from time of hatching 
until the chicks were seven weeks old are as follows; 1939, 
2,6 chicks; 1940, 3.3 chicks; and 1941, 3.3 chicks a brood. 
Ciuantltatlve data for the causes of mortality among 
young pheasants were not obtained, but a few chicks were 
known to have been mashed by hens before leaving the nests, 
a few were run over by automobiles, and a few were killed by 
fann dogs. Several predatory animals which may have taken 
their tolls were resident on the area. Four to six marsh 
hawks h\inted regularly over the 1,520 acre plot during the 
three years, and In 1941, one pair nested on the plot. Since 
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these hawka were found to prey rather heavily on young 
pheasants in northwest Iowa (Krrlngton and Breckenridge, 
1936), some of the losses may be attributable to them. 
Randall (1940J was able to ascertain causes of about 
two-thirds of Juvenile losses on a circumscribed area In 
Pennsylvania. He found that the most serious single factor 
In Juvenile mortality was mowing, which wis accountable for 
18.8 per cent of the chicks killed. 
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PRODUCTION 
The total production at the nest of pheasant chicks on 
the Winnebago nest research area during 1939, 1940, and 
1941 could be derived simply from the nesting data at hand 
If the relation between numbers of nests found and total 
nests present were known. However, it was impossible to 
determine this ratio with great accuracy. In hayfields 
which had been patrolled not long before mowing, the ob­
server '3 findings averaged less than half as many nests as 
checks after the mowing revealed. Examination of hayfields 
and small grain fields after mowing and harvesting resulted 
in the finding of a very high proportion of nests in these 
fields current at the time, thereby raising the ratio of 
nests found to total nests. Purthsrmore, the method of 
finding nests was somewhat selective for hatched nests, for 
they were usually recognizable for a period of about two or 
two and one-half months, unless plowed up. Assuming, in 
view of these facts, that some two-thirds of all hatched 
nests were found, we may calculate production. 
In 1939, 27 nests were known to have hatched on the 
1,520 acre plot, and 235 chicks were brought off from them. 
Multiplying this figure by three-halves to correct for nests 
not foimd, we have 352 chicks leaving the nests. 
In 1940, 35 successful nests were found, and about 
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352 chicks were brought off. The nximber of chicks, 352, 
was derived by multiplying number of hatched nests, 35, by 
the average number of hatched eggs per successful nest, 9.1. 
The average number of hatched eggs per successful nest was 
calculated from only 32 nests, which supplied necessary 
data (see Table 9). Multiplying 352 by three-halves to 
correct for hatched nests not found, we find about 528 chicks 
leaving the nests in the 1,520 acre area. 
In 1941, 74 nests were known to have hatched, and about 
636 chicks were brought off from them. (This figure was 
derived according to the method used for the 1940 data.) 
Multiplying by three-halves to correct for hatched nests not 
found, we find that some 954 chicks left the nests on the 
1,520 acre area in 1941. 
In 1939, about 2.6 chicks per brood had been lost by 
the time the chicks were seven weeks old. Multiplying 2.6 
by three-halves by 27 gives 105, the total estimated number 
of chicks lost during the first seven weeks of life. By 
subtraction, we find about 247 chicks having attained an 
age of seven we^ks. 
In 1940, 3.3 chicks per brood had been lost before 
reaching their seventh week, and the estimated total loss 
for the area was 173. By subtraction, some 355 chicks 
attained the age of seven weeks. 
In 1941, 3.3 chicks per brood suffered mortality before 
they were seven weeks old, and the estimated total loss was 
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366. By aubtraotlon, about 588 chicks reached the age of 
seven weeks. 
Correction of these figures to chicks per section 
(640 acres) gives the estimates es presented in Table 14. 
Table 14, Eatlmated Numbers of Chicks Per Section 
Attaining the Age of Seven Weeks. 
Year Estimated number of chicks 
1939 104 
1940 149 
1941 248 
It has been pointed out that the mortality rate of chicks 
older than seven weeks was not known, but disregarding this 
fact for the moment, we may arrange a population schedule 
(Table 15) which is self-explanatory. 
Table 15. Population Schedule for V/lnnebago Nest-Study 
Area, Pheasants Per Section 
Item 1939 1940 1941 
Breeding population 
(based on enumerations) 50 80 120-130 
Estimated increment, 
round numbers 100 160 250 
Estimated fall population 150 230 J70-380 
Pall population* (based 
on envuneratlons) 130-150 200-220 -
*Enumeration3 carried out over an area of about 688 acres in 
and surrounding the nest-study area. 
i: 
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Wlth allowances made for mortality to chicks older than 
seven weeks, fall population figures, based on estimated 
production, compare closely with those based on en\imerations. 
(Methods of enumeration are discussed under "Techniques.") 
However, the validity of this analysis remains open to ques­
tion, for the estimate of production was baaed on an assump­
tion that two-thirds of all hatched nests were found, and 
because entuneration of pheasants on a small area, not at 
all insular in nature, risks considerable error through in­
flux. Also, enumeration of birds as mobile as pheasants 
involves considerable subjectivity. 
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SUMMARY 
(1) An investigation of nesting and natural production 
of the ring-necked pheasant (Phaslanus colchicus torquatus 
GmellnJ was made in north-central Iowa during the breeding 
seasons of 1939, 1940, and 1941. 
(2) Studies were carried out on a 1,520-acre portion 
of the Winnebago Research Area in Winnebago County, Iowa. 
Lying within the V'isconsin drift Area, the 1,520-acre plot 
is level or moderately sloped, except for two relatively 
high ridges. About 90 per cent of the land is in direct 
agricultural use, 
(3) Winter habits of the pheasant are described, and 
their redistribution and changes in behavior with the advent 
of spring are discussed. 
(4) "Crowing stands" are described in detail, and it 
is concluded that the males do not require the presence of 
particular ob.lects, such as stones, while crowlno;. However, 
the birds are at least locally conspicuous during the act. 
(5) Although certain male pheasants were observed to 
appear in the same places day after day, the choosing of 
unplastic and strictly delimited territories or crowing 
areas which the males constantly defended against invasion 
is regarded as questionable, and it Is felt that the matter 
needs closer scrutiny under north Iowa conditions of large 
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flelds and dense populations of pheasants. 
(6j The male/female ratios were estimated to be as 
follows; 1:2.4 In 19.-^9, 1:2.1 In 1940, and 1:2.0 In 1941. 
There was no evidence of greatly lowered egg fertility be­
cause of low male/female ratios during the three years. 
(7) The earliest nest found was begun In the two-week 
period, March 16-.'51, 1941. The latest nest observed was 
established during the first half of August, 1940. 
(8) New egoS generally appeared in nests at a rate 
slightly lower than one per day, but exceptions were noted 
when females collaborated in the deposition of clutches. 
(9) While the females were incubating, they were rarely 
foxmd away from the nests. No regular "rest periods" were 
noted. 
(10) The degree of disturbance to Incubating females 
by the observer was capable of regulation through the manner 
of approaching the nests. 
(11) D\irlng the three years location data were obtained 
for 533 pheasant nests, and other data were obtained for 
varying numbers of these nests. Nests were found by re­
peated systematic patrolling of fields, and by checking in 
all hayfields and snmli grain fields as soon after removal 
of cover as possible. 
(12) Nests were found In a variety of cover types, but 
hayfields, fields of small grain, and fence rows consistently 
harbored the largest numbers. Hayfields contained from 
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34.6 to 64.B per cent of all nests; small grains, from 19.5 
to 22.9 per cent; and fence rows held from 6.6 to 25.3 per 
cent of the nests. 
(1."*!; The proportion of nests successful In small grain 
was high (40.3-90.0 per cent); in fence rows, low (4.Q-21.1 
per cent); and In hayflelds, intermediate (20.3-34.6 per 
cent). 
(14) Nests in types of hay mowed late had higher per­
centages of success than those In types of hay mowed early. 
For example, mowing of native hay generally followed the first 
mowing of alfalfa by 10 to 14 days, and a higher proportion 
of nests was usually successful in native hay than in alfalfa. 
(15) Percentages of success for all nests found d\iring 
the three years were as follows; 1939, 37.5 per cent; 1940, 
25.4 per cent; and 1941, 23.3 per cent. 
(16) Losses of nests were attributed to many causes, 
of which desertion, predation, injury to female, and death 
of female were the Important types. Nearly a third of all 
nests lost were deserted as a result of disturbance by man 
In pursuing agricultural activities. Crows were the most 
destructive predators, probab-ly having caused losses of 
19.0 per cent of all destroyed neats. 
(17) Attempts to correlate meteorological data, dates 
of first fjeld work, dates of mowing of hay, and dates of 
harvesting small grain for the three years showed that no one 
growing season was sufficiently advanced to cause the 
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carrying out of all theae agricultural practicea consistently 
earlier during one year than during another. 
(IB) It apoeared ttiat there la a basic rhythm of nest-
establlshment which results in direct procedure of nest-
establishment to a peak; beyond the peak the basic rhythm 
Is obscured by renestlng. 
(19) Through gross analysis, no relationship of nesting 
success in hayflelds to the ad.'justment between mowing time 
and seasonal progress of nesting was demonstrated. 
(20) The significance of nesting losses is discussed, 
and it is concluded that failure of individual nests does 
not necessarily signify absolute reproductive loss, for, 
as pointed out by other workers, many hens renest until 
they bring off a brood. 
(21) It was estimated that In 1939, 3o2 chicks hatched 
and left the nests on the 1,520-acre study area; for 1940, 
the estimate was 523, and for 1941, 954. 
(22) During the first seven weeks after hatching, 
there were losses of about 2.6 chicks per brood In 1939, 
3.3 chicks per arood in 1940, and 3.3 chicks per brood In 
1941. The following estimated numbers of chicks attained 
the age of seven weeks: in 193P, 247; in 1940, 355; and In 
1941, 588. 
(23) Estimates of production derived from nesting 
data agree rather closely with enumeration data taken before 
and after the nesting seasons, but attention Is called to 
the assumptions made in the derivation of the estimates and 
to the subjectivity of the eniuneration methods. Enumeration 
was accomplished in the spring by repeated total counts 
over the nest-research area and in the fall by flushing 
covints dxiring the htinting season and by roadside counts. 
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